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Data Management Plan
Data Management Plan
Types of data to be produced. Our research will produce datasets on yeast and bacteria
abundance and diversity in nectar, floral phenotypes, animal behavior, and plant reproduction. In
addition, the research will generate GPS locations of all field sites with associated plants and
pollinators. Yeast and bacterial abundance data will stem from a culture-dependent approach,
with colony counts hand-written on datasheets, then directly entered into Excel files and proofed.
Sequence data, used to determine individual isolate identifications and microbial community
diversity, will be in the form of FASTA and FASTQ files, respectively. Floral phenotype
measures will consist of measures of nectar chemistry, including sugar and amino acid content,
as well as floral scent profiles. These data will consist of chromatograms and other instrumentrelated datafiles, plus Excel copies. Behavioral data will be collected as digital voice files on
digital voice recorders and/or as video files that will be transferred to Excel files using
transcription. Other field data will be collected on hand-written datasheets that will be entered
directly into Excel files. Although using hand-written datasheets may seem antiquated, because
of the extreme weather around the RMBL and the difficulty we have had in seeing digital screens
in direct sun at 9600’, we find that collecting data on datasheets in the field remains the safest
and most efficient way to record data. All Excel files produced will have a meta-data tab
describing the observational or experimental protocols as well as what each dependent and
independent variable is in the dataset and how independent variables were collected. Excel files
are converted to CSV format for long-term storage.
Standards to be used for data content. Because PI Schaeffer and co-PI Irwin are accustomed to
managing projects with multiple workers, we have developed protocols to ensure a high quality
of resulting data. First, when training new workers on data collection procedures, the PIs inspect
datasheets visually to look for unusual values that could suggest more training is needed and
listen to digital voice files to make sure the relevant data were collected. Second, all data are
entered as soon as possible by highly qualified personnel involved in the project, so that
questionable data are noticed and corrected while the data collectors are still employed and can
address concerns. Third, all entered data are proofread by comparison against the original
datasheets. Finally, during statistical analysis, outlier values are compared to the original
datasheets to correct errors due to typos.
Data storage and archiving. All digital data (including Excel, voice, and video files,
chromatograms of VOCs, and DNA sequences for yeast and bacteria) will be stored by PI
Schaeffer and co-PI Irwin at USU and NC State. Both institutions provide secure, unlimited data
storage via Google Drive, which also allows for cloud sharing between institutions. These data
will also be uploaded to the Box.com cloud storage system, employed by USU. Box.com cloud
servers provide a means for long-term data preservation, with files backed up on a nightly basis
at multiple sites for redundant storage. Box.com ensures data integrity, including version control,
and is password controlled, encrypted and both FERPA and HIPAA compliant.
At the RMBL, GPS locations of all field sites will be stored on the RMBL server. The
research team will also use Open Science Framework to store and share files across the research
team and as an additional means to make all data and metadata publicly available. For longerterm archiving and storage (20+ years and longer), we will evaluate the need to continue to save
the archived digital files in their respective systems after 20 years. If the cost of storage is still
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minimal, which we expect it to be, then we will continue to store the data, especially given the
recent interest in having access to original data for repeating ecological studies to assess
variation in responses over time at the RMBL. Finally, because some data in this project will be
collected by hand on datasheets before being transferred to digital files, we will also save all of
the hand-written datasheets. They will be photocopied and one copy each will be stored each at
USU and NC State.
Policies for access and sharing. Each question in the current proposal describes self-contained,
relatively short-term projects that will constitute separate publications (and in some cases
multiple publications). Our goal is to submit each for publication within a year of completion.
Data and code associated with each paper will be immediately deposited in a public depository
such as Dryad (http://datadryad.org). We will maintain the data sets to be deposited in preferred
formats from the start, so that data deposition will not be delayed. Insect specimen-related data
will be entered into the American Museum of Natural History bee database (which then
downloads data to DiscoverLife) as well as the RMBL Insect Collection Database. DNA data
will be made publicly available via the National Center for Biotechnology Information’s
GenBank and Sequence Read Archive databases. Standardized metadata reporting guidelines as
recommended by the Genomics Standards Consortium (gensc.org) will be strictly followed. All
metadata for this project will be registered at the RMBL in its RMBL Research Metadata
Catalog (https://www.rmbl.org/scientists/resources/) that is publicly available. Any data not
published within 3 years of data collection will be made publicly available on Open Science
Framework.

